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ARMORED FORCE iiivICAL RasgsAnNCh LABORATORY 
Office of the Commanding Officer 
Fort Knox, Kentucky 


Cetober 9, 1942 


EVAPORATIVE AMBULANCE COOLER 
ke PROJSCT: Rerort on ivaporative Ambulance Cooler, 


a. Authority - Personal request of, Colonel Blesse, Grounca Force 
Surgeon, prior to time of submittal and aprroval of formal projects. 
bs. Purpose — To.determine the degree of cooling obtatined under @ 
variety of conditions in an ambulance fitted with an evaporative water 
cooler of the.type in current use-at the Desert Training Centers 


2e CONCLUSICNS: 


a. The data obtained does not warrant other than tentative con- 
clusions and indicete (1). That at low ambulance speeds the amount of 
epoling is of Little consequence, 


(2) That at higher ambulance speecs (above 
25 mph) the cooling becomes significant and should offer a measure of 


c 


relicf to an occupant suffering from heat stroke or exhaustion, 
(3) Ventilation is roughly directly proportional 
to ambulance speed and at 40 mph is about 1500 cfm, . 


(4) On stopping, after driving with the cooler 
in operation, the terperature. increases rapidly and reachcs outside air 
temperature in a few minutes, This temperature is accompanicd with a 
rapid rise in rclative humidity, 


3.  ReCOMMENDATIONS 


On stopping after running with the cooler in operation, patients 
should be removed from the ambulanée as soon as feasible since, in & eh 
minutcs, because of rise in both temperature and humidity, the ambulance 
atmospheric conditions become less comfortable than tne oubetene 


Relief cooling should not be expected when the rolative humidity 
is hign. . 


Used as it is 
efficient ang useful ai 


"in a region of low humidity, the cooler is an 


“Two. ambulances-one with cooler in operation and the tien ; 
“without cooler were driven over the same route at tne sine tine, Inside 
air temperatures, wall temperatures, relative humidities, etc. were 
taken ‘before and after various boils conditions. The results are 
tabulated in Table Iy 


. 


Air velocities at the cooler outlet, air temperatures and 
humidities within the ambulance equipped with cooler were cetermined 
over a range of speeds. Results are shown graphically in Figure I, 


Air temperatures and humiditi es were determined in the ambulance — 
during and after a run of 30 mph ho wi th the’ cooler in operation. Results 
are shown in Figure II. 


5. DISCUSSION: 


The fact that the humidity is still not very high after passing — 
through the cooler indicates that still lower temperetures could be 
obtained with a cooler of the sane type eee to evaporate more 
water into the same volume of air. 


The limitation of the cooler not functioning with the ambulance 
stopped end cooling only slightly at slow speeds can be overcome boy cies 
utilizing a blower to supply the air, A suggested cooler Gesign based 
on the above is appended. 


Prepared By - 


Capt. L. B. Roberts 


‘Ist Lt. Norton Nelsen 


\ 


APPaANDIX 


>. sketch illustrates a prorosed vaporative Cooler for Desert” 
ace application. 


RS : : ; * : 

Water, contained in a tank above wetting surface, flows by / ‘| 
@nd absorption through wicking to a porous material (See Fig, A) 
feir, having'’a low wet bulb temperature,. passes over and through) 
2d. surface, past eliminator plates, to remove excess Moisture 
wnward through a tworway ceflecting grille located in the ceiline 
the vehicle, slightly to tne rear of the driver's seats. Drain water 
ae pee instor plates flows. into a trough and OW of the enloue 


7 In adcitd on to the. eVidekcated ecuioment a propeller type Tan 
' should be provided to be located on cither side or the rear, near the top 
of the ambulanee body. The fan shoul¢c deliver not less than 1000 cfm ae 
operating against a total estimated pressure of 3/8" H50, The fan should © 
fave a weather louvre protecting it from rain and should be directly 
j Solinected to a motor operated from a battery. The power requirement, is) 
/ ~— estimated not to exceed 1/, HiP. This is more than the car battery can 
prokably handle in addition to its regular load and it will probably be 
mecessary to provide a separate battery to run the fan. Increased 
generator capacity to keep both car end fan battery properly charged will 
probably be recuired. The fan may be operated at any or all times, 
however, at constant driving speeds of 25 mph or higher it will not be 7 774 
necessary. to operate fan, Given area is such as to provide velocities of 
approximately 300 feet per minute through ; gross areca, ya 


For erfeetive. use -af this evaporative cooling apparatus, vehicle 
should be operated witn closed windows, cowl and doors, 


/ 


: _ AMBULANCE TEMPERATURES | * Nines Cee ee 
The fellowing temperatures were taken in a Bodge 4 x Cross Country ambulance 
fitted with an evaporative mooling device, and also in a Bodge x h Cross Contry 
Bee ambulance, stcck model. 
=) - LEGEND: 3 
ee: eves Sy CtCem -= Uncooled ambulance 
Be, CC, 30, Etc. - Cooled ambviance 


oe : - Difference in Temperature between ccoled and unccoled ambulance 
ee che. - Relative humidity inside uncsoled ambulance 
we Hum C - Relative humidity inside cooled ambulance 
cp Hum O - Relative hvmidity gt abe air 
; SURFACE TEMPERATURES ‘ y Zs 

| Lier. ea & 3c | A | 7 | 7 | & | Hum [Hum | Hum 0] Roem 
: | | ba f Base CREO ected te Re BOO ete SEDER PUAN TE a 
eee? 9 38 89) At WO ha | Fs bie Sees (ae mae pees - Start] 
fee e310 ; ly) be eb Ps BO ca eh ERS. AO eh D } 30 eS) 37.0 tek Eo ae: } Ae ee E 
% ee 39) «| (ee ie eee be week 12 eae bt. U8O0Q (Ot SG0 LIE e Fd | Moet by tee Lae bie : 
ee 392.3 43.3) bd) bn] 0 | YO |h3.0; 43.0 | 3.34393 | 4.5 | i> 2 >- 9 
Meese 10 | 3.9! -5.1 BE At pete PO SSO to elwO 7 HG.07 9640 -.0 | 2 ee 
Mum 99 36.21 -2,.8) 37) 37} -1.5 |. 3325/37.0;} -1.5 | 38.5/35.0 | "B09:) O32 | 20 ee ee 
me : ea | ee Woe ee a ee ee a ee ey 
s ATR TEMPERATURES 
E . | fo eee ee RO ee Ne) - 6 ae 

‘e | : 

ees Tc ens eee Rey SAF CPG ah Cee eae Peas Mee AO oan RN, ES INO A Be 
96 por “5 Phi Oy 3 100 His Olt 95 Woah Huby 960) 9 TeO 4 ee) c Bae ee Io 
( i ' i H i 2 t j : ' a ; : : 
93 LOL | shige BO | OT 200-4 2950 f ~1,0;101.0: 79.0 ; -1-0; LOL 96. ; 10244 

ze #98 1 9 “5.0; 100 9h | 5.0 ;100 ; 93.0 ~%.0)100.51-92.0 1 =345 | IBA Oak ee 
ee . 7755103, #395 | 100 | 102} +2.0 j|100 !102 | #2.01101.0 102. | $1.0 | 101, 102 
fee 202 | 9 ee 103 | 9h | Fad 103 1 3 | -10.0)103.0) 97-0 | -3.0 4 107 iS 
os ie 4.0 Ob GR ADO.) ROL BT Te sO 1RDO. Bl Doan | meee | L028) 96 
ee ee eS Oe ee oe 
a : 11:30- Starting Temperatvre 1S Right wai 7 
eae 12:40- 1 hr. & 10 min. drive at 8 mph 2, Left: wall ie 
ie (2:00) 14:00- After 2 hr. run at 8 mph (reversed direction) 3. Ceiling 2 

7 43:16) 15:16- Starting temperature 

530) 16: 30- Temperature after 1 hr. drive at 0 mph 

sot 330 172:30- Temperature after 2 hr. drive at 10 npn (reversed direction) 


* Headwind (about 10 mph) 
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